Functional and morphologic characterization of thoracic aorta in heritable hyperlipidemic Yoshida rats of different ages.
We investigated serum and aortic tissue lipid content, in vitro aortic response to drugs, and morphology of thoracic aorta in Pittsburgh Yoshida rats (YOS), a new animal model of endogenous hyperlipidemia. Experiments were performed on 2-, 6-, and 18-month-old rats. Normolipidemic Brown Norway rats (BN) were used as controls. Both serum cholesterol and triglycerides increased significantly with age in YOS rats, but remained constantly low in the control group. In YOS rats, absolute serum concentration of high density lipoprotein (HDL)-cholesterol increased significantly with age, although HDL-cholesterol/total-cholesterol ratio decreased. In contrast, no difference in cholesterol content in aortic tissue was detected between the two animal strains or among different age groups. The contractile force generation of thoracic aorta to norepinephrine (NE) and serotonin increased with age in both strains of animals. The endothelium-dependent relaxation induced by acetylcholine (ACh) was significantly reduced in 6- and 18-month-old YOS as compared with 2-month-old YOS but not in BN. ATP-induced relaxation was significantly impaired in YOS thoracic aorta. In contrast, the relaxation induced by NaNO2 acting in smooth muscle did not vary with age in either YOS or BN. Only alterations in endothelial cells, not typical atheromatous injuries in thoracic aorta wall were detected in YOS even at age 18 months. Our data indicate that despite high serum lipid levels, YOS do not develop typical atheromatous lesions or functional and morphologic damage of smooth muscle cells in thoracic aorta, whereas YOS show decreased endothelium-dependent relaxation and morphologic alteration of endothelial cells.